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EXECUTIVE  SUMMARY  -  INCREMENTS  A,  B,  C,  D  and  E 

Included  in  this  summary  are  the  results  of  the  first  five  incre¬ 
ments  of  the  Basewide  Energy  Systems  Plan  for  Fort  Rucker,  Alabama,  This 
plan  includes  analyses  and  recommendations  of  energy  conservation 
projects  for  the  reduction  of  the  installation’s  present  energy 
consumption.  The  savings  figures  presented  in  this  summary  can  only  be 
realized  after  all  projects  have  been  implemented.  Black  &  Veatch  has 
developed  projects  that  would  meet  funding  requirements  for  the  energy 
conservation  program.  Furthermore,  the-  recommended  projects  provide 
partial  compliance  with  the  energy  conservation  requirement  for  the 
installation  as  outlined  in  the  Army  Facilities  Energy  Plan.  This 
summary  presents  data  on  the  following: 

•  Existing  energy  consumption  and  the  basewide  energy 
use  model 

•  Source  energy  reductions  due  to  energy  conservation 
techniques  for  buildings  and  their  systems 

•  Application  of  solar  energy  to  reduce  fossil  fuel  consump¬ 
tion 

•  Use  of  solid  waste  as  an  alternate  energy  source 

•  Savings  utilizing  central  energy  monitoring  and  control 
systems  (EMCS) 

Tables  1  and  2  (all  tables  are  included  in  Appendix  A)  present 
information  pertaining  to  the  physical  descriptions  and  energy  consump¬ 
tion  of  35  typical  buildings  used  to  verify  historical  energy  consump¬ 
tion  in  the  development  of  the  basewide  energy  use  model.  This  model 
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was  then  utilized  as  the  foundation  for  energy  conservation  project 
analyses  and  recommendations.  Table  3  summarizes  the  daily  personnel 
occupancy  for  each  typical  building.  Tables  1,  2  and  3  also  provide 
information  which  was  used  to  estimate  source  energy  consumption  for 
similar  buildings  within  the  designated  groupings. 

The  foundation  for  the  basewide  energy  model  was  the  estimated 
average  annual  source  energy  consumed  by  each  of  the  significant 
building  groups,  as  indicated  in  Table  4,  totalling  1,822,240  mega-Btu 
per  year.  The  model  was  within  2  percent  of  the  FY  75  historical  source 
energy  consumption  shown  below. 

FY  75  Source  Energy  g 
Consumption  in  Btu  x  10 

Electricity  918,279 
Natural  Gas  759,502 
Propane  Gas  6,947 
Fuel  Oil  No.  2  90,484 
Fuel  Oil  No.  5  22,982 

TOTAL  1,798,194 

The  estimated  annual  percentage  of  source  energy  consumption  for 
all  building  types  contributing  to  the  historical  basewide  annual  total 
consumed  during  base  year  1975,  is  shown  on  Figure  1. 

Further  explanation  of  the  historical  energy  consumption  and 
development  of  the  basewide  energy  model  can  be  found  in  the  Energy 
Use  Survey. 

The  total  estimated  source  energy  savings  due  to  implementation  of 
all  feasible  energy  conservation  projects  developed  within  Increments  A, 
B,  C,  D,  and  E  of  this  study  is  630,344  mega-Btu  per  year.  These 
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FY’75  CONSUMPTION 

(1,798,194  X  10®  BTU'S) 


FIGURE  1 


projects  consisted  of  various  architectural  improvements,  and  mechanical 
and  electrical  system  modifications,  and  are  summarized  in  Tables  5  and 
6. 

Table  5  presents,  by  building  type,  the  source  energy  savings  and 
the  percent  basewide  reduction  to  be  realized  by  implementation  of  each 
of  the  projects.  Figure  2  illustrates  the  combined  effect  of  the 
recommended  energy  saving  improvements,  as  compared  to  the  FY  1975  source 
energy  expenditure.  Our  calculations  indicate  a  savings  of  630,344 
mega-Btu  per  year,  approximately  35  percent,  over  the  base  year  (1975). 
Figure  3  illustrates  the  allocation  of  the  energy  conservation  projects 
savings  for  significant  building  groups. 

Table  6  was  developed  to  give  a  prioritized  schedule,  in  order  of 
fiscal  year,  for  implementing  the  recommended  energy  conservation 
projects.  A  detailed  analysis  of  the  projects  listed  in  Tables  5  and  6, 
and  further  explanation  of  the  energy  conservation  analysis  can  be  found 
in  the  Energy  Use  Survey. 

Nine  concepts  for  the  reduction  of  Fort  Rucker's  dependence  on 
nonrenewable  energy  sources  by  utilizing  solar  energy,  a  renewable 
energy  source,  were  evaluated.  This  evaluation  resulted  in  the 
recommendation  of  Project  No.  43500  which  indicated  a  total  savings  of 
2,040  mega-Btu  per  year.  The  nine  concepts  and  analyses  are  presented 
in  the  Solar  Energy  Applications  and  Evaluation. 

The  report  on  Energy  Monitoring  and  Control  Systems  (EMCS)  includes 
recommendations  for  an  extension  of  the  existing  system  (design  completed 
by  Newcomb  and  Boyd,  Consulting  Engineers)  and  the  utilization  of  an  FM 
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BASEWIDE  CONSUMPTION  AFTER  ENERGY 
CONSERVATION  PROJECTS 

(1,169,489  X  10®  BTU'S) 


FIGURE  2 
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OTHER  BUILDINGS 


ALLOCATION  OF  ENERGY 
CONSERVATION  PROJECTS  SAVINGS 

FOR  SIGNIFICANT  BUILDING  GROUPS 


FIGURE  3 


control  system.  An  extension  of  the  existing  system  (EMCS  Phase  III) 
would  result  in  a  savings  of  28,744  mega-Btu  per  year,  while  the  FM 
control  system  would  save  75,308  mega-Btu  per  year. 

The  investigation  of  solid  waste  for  reducing  source  energy 
consumption  at  Fort  Rucker  resulted  in  the  development  of  Project  No. 
224.  This  project  recommends  the  installation  of  a  solid  waste  burning 
incinerator  facility  to  provide  steam  to  the  existing  steam  distribution 
system.  The  proposed  plant  would  enable  the  installation  to  retire  one 
of  the  two  existing  heating  plants  (Nos.  6021  or  4701),  thereby  reducing 
fuel  oil  and  electric  consumption  totalling  142,535  mega-Btu  per  year. 
The  details  and  descriptions  of  the  systems  analyzed  can  be  found  in  the 
report,  Total  Energy,  Selective  Energy,  and  Central  Boiler  Plants. 

The  incorporation  of  a  total  energy  or  selective  energy  (TE/SE) 
system  at  this  installation  is  not  recommended.  The  application  of 
TE/SE  systems  was  rejected  due  to  the  relative  low  steam  demand  and  the 
high  cost  of  expanding  the  existing  steam  distribution  system. 
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EXECUTIVE  SUMMARY- INCREMENTS  F  AND  G 


Increment  F  -  Facilities  Engineer  Conservation  Measures. 

Increment  G  -  Maintenance,  Repair,  and  Minor  Construction  Projects. 

This  is  a  summary  of  the  two  phases  of  work  that  were  started  after 
the  completion  of  Increments  A,  B,  C,  D,  and  E  in  May  of  1980.  Incre¬ 
ments  F  and  G  were  completed  in  December,  1982. 

The  purpose  of  Increment  F  of  the  Basewide  Energy  Systems  Plan  is 
to  identify  and  develop  recommendations  that  can  be  used  by  Fort  Rucker 
in  preparing  its  energy  management  plan.  Included  are  a  number  of 
comparatively  low  cost  projects,  recommendations  for  training,  and 
prioritized  lists  of  possible  energy  conservation  measures.  Increment  G 
identified  maintenance,  repair,  and  minor  construction  projects  for  the 
purpose  of  conserving  energy.  These  are  energy  conservation  projects 
that  did  not  meet  ECIP  criteria  or  did  not  fit  the  ECIP  program  at  the 
time  that  the  remainder  of  the  study  was  completed. 

The  average  costs  of  energy  for  FY  1981  are  given  in  Table  7. 
These  costs  have  been  used  as  the  basis  for  determining  the  dollar 
savings  due  to  energy  conservation. 

Projects  developed  within  the  scope  of  Increments  F  and  G  of  the 
study  are  summarized  in  Tables  8  and  9  respectively,  and  are  prioritized 
by  their  E/C  ratio.  The  E/C  ratio  is  defined  as  the  ratio  of  yearly 
energy  savings  in  million  Btu  to  the  cost  estimate  in  thousands  of 
dollars.  Any  project  showing  a  payback  of  15  years  or  less  is  recom¬ 
mended.  Material  and  labor  cost  estimates  are  representative  of  April, 
1981  prices. 
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Five  1391 *s  were  prepared  which  combined  twelve  of  the  projects 
developed  under  Increments  F  and  G.  The  ECIP  documentation  for  these 
projects  appears  in  Appendix  B  of  Volume  V. 

The  first  project,  Ceiling  Fans  and  Destratifiers,  involves 
installation  of  ceiling  fans  in  26  high  ceiling  buildings  and  portable 
de-stratifying  fans  in  aircraft  maintenance  hangars. 

The  Window  Treatment  project  is  a  combination  of  three  projects: 
window  insulation  for  76  buildings  where  100  percent  visibility  is  not 
needed  and  diffuse  sunlight  is  beneficial,  application  of  solar  film  to 
nine  administrative  type  buildings,  and  installation  of  insulated  panels 
over  unnecessary  windows  in  ten  buildings. 

The  Automatic  Chiller  Condenser  Tube  Cleaning  project  involves 
installation  of  a  free-floating  brush  in  all  chiller  tubes  and  one  four¬ 
way  flow  reversing  valve  in  each  chiller  in  ten  buildings. 

Weatherization  is  a  combination  of  four  projects:  weatherstripping 
exterior  doors  in  175  buildings,  application  of  blown-on  insulation  on 
the  walls  and/or  ceilings  of  47  buildings,  installation  of  aluminum 
storm  windows  on  155  buildings,  and  addition  of  insulation  to  the  under¬ 
side  of  the  floor  in  24  buildings , 

The  fifth  project  involves  expansion  of  the  EMCS  and  FM  Control 
Systems. 

The  total  estimated  source  energy  savings  due  to  implementation  of 
all  the  recommended  projects  in  Increment  F  is  294,543  mega-Btu  per  year. 
The  total  estimated  savings  due  to  implementation  of  all  recommended 
projects  in  Increment  G  is  144,205  mega-Btu  per  year. 
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CONCLUSION 


The  projected  future  energy  savings  at  Fort  Rucker  due  to  imple¬ 
mentation  of  the  scheduled  ECIP  projects  developed  under  Increments  A, 
B,  C,  D  and  E,  construction  of  the  Solid  Waste  Incinerator  Facility,  and 
implementation  of  the  recommended  projects  from  Increments  F  and  6,  is 
shown  in  Figure  4.  The  following  projects  comprise  the  ’’Scheduled 
ECIP’s”  section  of  Figure  4: 

T-41100  Insulated  Panels,  Storm  Windows,  and  Weatherstrip 

Doors  in  Permanent  Buildings. 

T-41200  Insulation,  Weatherstripping,  and  Storm  Windows 

in  Temporary  Buildings. 

T-41300  Storm  Windows,  Weatherstrip  Doors  and  Kitchen 

Lighting  Fixture  in  Family  Housing. 

T-41500  FM  Radio  Control  System. 

T-42200  Family  Housing  Equipment  Modifications. 

T-42400  Steam  Plant  Modifications. 

T-44500  EMCS  Phase  III. 

Figure  5  is  a  forecast  of  future  energy  costs  at  Fort  Rucker.  The 
graph  compares  how  costs  could  escalate  if  no  energy  conservation 
projects  were  implemented  versus  energy  costs  if  all  cost  effective 
projects  are  implemented.  The  energy  conservation  projects  are  assumed 
to  be  implemented  in  the  following  three  phases: 

Phase  I  -  Scheduled  ECIP  projects 

Phase  II  -  Solid  Waste  Incinerator  Facility 

Phase  III  -  Increments  F  and  G  projects 

Figure  5  does  not  account  for  new  building  construction. 
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FORT  RUCKER 

BASEWIDE  CONSUMPTION  FY'81 
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FIGURE  H 


EFFECT  OF  ESCALATION  AND  ENERGY 
CONSERVATION  ON  FUEL  COST 


FIGURE 


APPENDIX 


TABLES 


TABLE  I 

TYPICAL  BUILDING  CONSTRUCTION  DATA 
FORT  RUCKER 
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TABLE  I  (COHT'D) 

TYPICAL  BUILDING  CONSTRUCTION  DATA 
FORT  RUCKER 


TABLE  2 

TYPICAL  BUILDINQ  ENEBGY  CONSUMPTION  DATA 
FORT  RUCKER 


TABLE  3 

BUILDING  OCCUPANCY 
FORT  RUCKER 


TABLE  4 


Building  Group  Source  Energy  Consumption 

Group 

Total  Source 
Consumption. 
Btu’s  X  10° 

Group 

Description 

Sq.  Ft. 

A 

Administrative 

492,387 

171,349 

B 

Barracks 

1,091,182 

202,585 

C 

Community  Service 

667,169 

101,318 

E 

Dining 

55,888 

31,537 

F 

Family  Housing 

2,122,560 

581,455 

H 

Hospital 

235,584 

148,883 

L 

Laundry 

52,551 

25,325 

M 

Maintenance 

447,738 

30,248 

0 

Operations 

823,068 

310,094 

S 

Supply  and  Storage,  Warehouse 

725,538 

113,166 

U-1 

Sewage  Treatment 

3,987 

8,078 

U-3 

Pump  Houses 

12,958 

11,149 

U-4 

Boiler  Plants 

23,887 

2,101 

Z 

Electric  Only 
(includes  outdoor  lights) 

83,040 

84,952 

Total 


1,822,240 


ENERGY  CONSERVATION  PROJECTS 
SOURCE  ENERGY  SAVINGS  -  FORT  RUCKER,  ALABAMA 


BUILDING  TYPE 

ENERGY  SAVINGS 

%  BASEWIDE 

PROJECT 

BTUx 1,000, 000 

REDUCTION  FY'75 

NUMBER 

FAMILY  HOUSING 

84,974 

4.73 

T-41300 

46,026 

2.56 

T-41500 

45,746 

2.54 

T- 42200 

176,746 

9.83 

BARRACKS 

14,384 

0.80 

T-42300 

14,279 

0.79 

T-4II00 

6,312 

0.35 

T- 4 1200 

1,652 

0.09 

T-41400 

6, 192 

0.34 

T-44500 

42,819 

2.37 

INCINERATOR  FACILITY 

142,535 

7.93 

224 

STEAM  PUNTS 

20,734 

T-42400 

98,183* 

T- 42500 

118,917 

■ 

OTHER  BUILDINGS 

29,282 

1.63 

T-41500 

AFFECTED  BY  EC  IP'S 

62,293 

3.46 

T-41200 

21,578 

1.20 

T-41400 

3,694 

0.21 

T- 42 100 

2,040 

0.  II 

T- 43500 

6,628 

0.37 

T-42300 

1,260 

0.07 

T-4II00 

22,552 

1.25 

T-44500 

149,327 

8.30 

TOTAL 

630,344 

35.05 

*ENEi;GY  savings  would  be  90,314  x  10^  BTU*S  IF  BLDG.  NO.  4701  IS 


RETIRED  DUE  TO  INSTALLATION  OF  INCINERATOR  FACILITY. 


TABLE  5 


ENERGY  CONSERVATION  PROJECTS  DEVELOPED  SCHEDULE  -  FORT  RUCKER,  ALABAMA 


TABLE 


TABLE  7 


FY81  Average 
Energy  Costs 


Electricity 


Demand 

$5.59/kW 

kWh  (without  demand) 

$0.0198/kWh 

kWh  (including  demand) 

$0.0370/kWh 

Natural  Gas 

Commodity  (including  demand) 

$3.33/mcf 

Propane 

Commodity 

$0. 5540/gal 

Fuel  Oil 

No.  2 

$1. 22/gal 

No.  5 

$0. 87/gal 

Electric 
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Siinmary  of  Incrcnenl  G  Projects 


9i  (9 

O  U 

S  » 
it  4) 
u  oe 
O  os 


u 

(9 

u  ta 

o 

s  u 

o 

u 


u  to 

(B  kt 
«B 
>«  4i 

£  ^ 


ki  CO  a 

b  oos; 

e  s  z 

tii 

> 

«9 

03 


— 


It  U 

B  Z 


^  - 


B  Z 


H  O 

?  I 


